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DESCRIPTION 

MOLD-SUPPORTING APPARATUS, MOLDING MACHINE, AND MOLDING 
METHOD 

TECHNICAL FIELD 
[0001] 

The present invention relates to a mold-supporting 
apparatus, a molding machine, and a molding method. 

BACKGROUND ART 
[0002] 

Conventionally, in a molding machine such as an 
injection molding machine, resin heated and melted in a 
heating cylinder is injected under high pressure by means of 
advancing a screw within the heating cylinder, and is charged 
into a cavity of a mold apparatus. The molten resin is then 
cooled and solidified within the cavity so as to obtain a 
molded product. 
[0003] 

For such molding, the molding apparatus is composed of 
a stationary mold and a movable mold, and the movable mold is 
advanced and retreated by means of a mold-clamping apparatus 
so as to come into contact with and separate from the 
stationary mold, to thereby perform mold open-close 
operation; i.e., mold closing, mold clamping, and mold 
opening. The mold-clamping apparatus typically includes a 
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stationary platen for holding the stationary mold^ a movable 
platen for holding the movable mold^ and a toggle mechanism 
serving as an open-close apparatus for advancing and 
retreating the movable platen. The toggle mechanism is 
operated through drive of an electric motor^ servomotor, or 
the like disposed in a drive section, 
[0004] 

FIG. 2 is a side view of a conventional stationary 
platen. 

[0005] 

In this drawing, reference numeral 101 denotes' a 
stationary platen, and a stationary mold 102 is mounted to a 
mold-mounting surface 101a which faces an unillustrated 
movable platen. Reference numeral 103 denotes a plurality of 

(e.g., four) tie bars disposed to extend between the 
stationary platen 101 and an unillustrated toggle support. 
Their end portions are secured to the back surface 101b of 
the stationary platen 101 by means of fixing members 104 such 
as nuts. The movable platen is disposed such that it can 
advance and retreat (move in the left-right direction in FIG. 
2) along the tie bars 103. Notably, an unillustrated movable 
mold is mounted to a ■ mold-mounting surface of the movable 
platen, which surface faces the stationary platen 101. 

[0006] 

When the movable platen is moved toward the stationary 
platen 101 by means of the unillustrated toggle mechanism, 
the movable mold is pressed against the stationary mold 102, 
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whereby moid closing and moid ciamping are performed. In 
this case, the stationary mold 102 receives a strong mold- 
clamping force 107 from the toggle mechanism via the movable 
platen and the movable mold. Since the mold-clamping force 
107 is transmitted to the stationary platen 101, in some 
cases, the stationary platen 101 gives, and the mold-mounting 
surface 101a deforms. 
[0007] 

AS shown in FIG. 2, each of the tie bars 103 is fixed 
to the back surface 101b of the stationary platen 101 on the 
upper or lower side of the stationary mold 102. The 
stationary platen 101 receives, via the tie bars 103, a 
reaction force 108, which is opposite in direction and equal 
in magnitude to the mold- clamping force 107. Therefore, when 
the stationary platen 101 receives the. strong mold-clamping 
force 107 from the toggle mechanism, a bending moment acts on 
the stationary platen 101, so that the stationary platen 101 
deflects and deforms as indicated by 106. As a result, the 
mold-mounting surface 101a also deforms as indicated by 106a. 
Notably, for facilitating understanding, the deformed 
stationary platen 106 and the deformed mold-mounting surface 
106a are shown in an exaggerated manner in FIG. 2. 
[0008] 

If the mold-mounting surface 101a deforms as indicated 
by 106a, the stationary mold 102 also deforms, so that burrs 
are produced on molded products or their wall thicknesses 
become uneven, and thus, moldability of molded products 
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deteriorates. In view of this, in order to prevent 
deflection of the stationary platen 101 and deformation of 
the mold-mounting surface 101a, the rigidity of the 
stationary platen 101 is increased by means of increasing the 
thickness of the stationary platen 101. However, when the 
thickness of the stationary platen 101 is increased, 
production cost of the stationary platen 101 increases, and 
the weight of the stationary platen 101 also increases, so 
that the overall strength of the molding machine must be 
increased, which results in an increase in the overall 
production cost of the molding machine. 
[0009] 

In order to solve ihe above-described drawback, there 
has been proposed a technique in which a stationary platen is 
composed of two wall portions separated from each other, and 
the wall portions are joined via an intermediate support 
structure (see, for example. Patent Document 1) . In this 
case, since the intermediate support structure supports only 
a central region of the wall portion having a mold-mounting 
surface, no bending moment acts on the wall portion having 
the mold-mounting surface. 

Patent Document 1: Japanese Patent Application Laid-Open 
{kokai) No. H9-38984. 

DISCLOSURE OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0010] 
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However, in the conventional stationary platen having 
an intermediate support structure, only a central region of 
the wall portion having a mold-mounting surface is supported. 
Therefore, in the case where a mold apparatus is large so 
that the mounting surface of its stationary mold extends to a 
region outside the central region, and the cavity is disposed 
outside the connection portion between the mold-mounting 
surface side and the intermediate support- structure, the wall 
portion having the mold-mounting surface receives a mold- 
clamping force in the region outside the central region as 
well- In this case, since the region outside the central 
region is not supported by means of the intermediate support 
structure, that wall portion deforms because of the mold- 
clamping force. As a result, a non-uniform surface pressure 
is generated between the mold-mounting surface of the 
stationary platen and a contact surface of the stationary 
mold through which the stationary mold comes into contact 
with the stationary platen, and the cavity warps outward, so 
that defective molded products are produced. 
[0011] 

Further, in general, the stationary platen is produced 
by means of casting. Since the conventional stationary 
platen is complicated in structure for connecting the two 
separated wall portions by means of an intermediate support 
structure, casting molds for such a stationary platen are 
difficult to manufacture. Therefore, when the stationary 
platen is produced by means of casting, production cost 
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sides or two sides. 

[0019] 

In still another mold- supporting apparatus of the 
present invention, a step is present between a mold-mounting- 
side surface of the reaction force receiving portion and the 
mold-mounting surface of the mold-mounting portion. 
[0020] 

In still another mold-supporting apparatus of the 
present invention, the rear surface portion includes a 
mounting portion which is secured to a frame for supporting a 
mold-clamping apparatus of a molding machine, and the 
mounting portion is provided at a location such that 
deformation of the rear surface portion in the vertical 

direction is suppressed. 

> 

[0021] 

A molding machine of the present invention comprises 
the mold- supporting apparatus of the present invention. 
[0022] 

A molding method of the present invention produces a 
molded product by use of the mold-supporting apparatus of the 
present invention. 
[0023] 

Another molding method of the present invention is a 
molding method for charging resin into a cavity . of a mold 
apparatus composed of a stationary mold mounted to a 
stationary-mold-supporting apparatus and a movable mold 
mounted to a movable-mold- supporting apparatus to thereby 



8 



produce a molded product, the stationary-mold-supporting 
apparatus or the movable-mold-supporting apparatus being 
configured such that a central region of a mold-mounting 
portion and a central region of a rear surface portion are 
connected together by means of a central connection member, 
and an outer peripheral portion of the mold-mounting portion 
^ and an outer peripheral portion of the rear surface portion 
are connected together by means of ' an outer peripheral 
portion connection member, the method comprising a step in 
which the movable mold is pressed against the stationary mold 
by means of a mold-clamping force of a mold clamping 
apparatus; a step in which the mold-clamping force is 
transmitted from the mold-mounting portion to the rear 
surface portion via at least one of the central connection 
member and the outer peripheral portion connection member; a 
step in which a reaction force of the mold-clamping force is 
received by reaction force receiving portions at corner 
portions of the rear surface portion; and a step in which 
molten resin is injected under high pressure and is charged 
into the cavity. 

EFFECT OF THE PRESENT INVENTION 
[0024] 

According to the invention, the mold-supporting 
apparatus can suppress deformation of the mold-mounting 
surface, irrespective of whether a mold is large or small, to 
thereby improve the quality of molded products. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0025] 

FIG. 1 is a first perspective view of a stationary- 
platen according to an embodiment of the present invention, 
as viewed from a mold-mounting surface side. 

FIG. 2 is a side view of a conventional stationary- 
platen. 

FIG. 3 is a second perspective view of the stationary 
platen according to the embodiment of the present invention, 
as viewed from the mold-mounting surface side. 

FIG. 4 is a front view of the stationary platen 
according to the embodiment of the present invention. 

FIG. 5 is a perspective view of the stationary platen 
according to the embodiment of the present invention, as 
viewed from the rear surface side. 

FIG. 6 is a rear view of the stationary platen, 
according to the embodiment of the present invention. 

FIG. 7 is a vertical sectional view of the stationary- 
platen according to the embodiment of the present invention, 
taken along line B-B of FIG. 6. 

FIG. 8 is a perspective view of a vertically-cut cut 
model of the stationary platen according to the embodiment of 
the present invention. 

FIG. 9 is a first perspective view of a transversely- 
cut cut model of the stationary platen according to the 
embodiment of the present invention, taken along line A-A of 
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FIG. 1. 

FIG. 10 is a second perspective view of the 
transversely-cut cut model of the stationary platen according 
to the embodiment of the present invention. 

FIG. 11 is a front view of the transversely-cut cut 
model of the stationary platen according to the embodiment of 
the present invention. 

FIG. 12 is a side sectional view of the stationary 
platen according to the embodiment of the present invention^ 
showing a state in which the stationary platen is mounted to 
a molding machine . 

FIG. 13 is a vertical sectional view of a casting mold 
for casting the stationary platen according to the embodiment 
of the present invention. 

FIG. 14 is a transverse sectional view of the casting 
mold for casting the stationary platen according to the 
embodiment of the present invention, taken along line C-C in 
FIG. 13. 

DESCRIPTION OF REFERENCE NUMERALS 
[0026] 

11: stationary platen 
12: mold-mounting portion 
13: mold-mounting surface 
14: rear surface portion 

16, 16a, 16b: tie bar load receiving section 
18: mounting portion 
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22: central connection men±»er 
25: cavity portion 
41: stationary mold . . 

42: tie bar 

45: mold-clamping force 
46: reaction force 



BEST MODE FOR CARRYING OUT THE INVENTION 
[0027] 

An embodiment of the present invention will next be 
described in detail with reference to the drawings. Although 
the present invention can be applied to a molding machine of 
any type, a case in which the present invention is applied to 
an injection molding machine will be described here. 
[0028] 

FIG. 1 is a first perspective view of a stationary 
platen according to an embodiment of the present invention, 
as viewed from a mold-mounting surface side; FIG. 3 is a 
second perspective view of the stationary platen according to 
the embodiment of the present invention, as viewed from the 
mold-mounting surface side; FIG. 4 is a front view of the 
stationary platen according to the embodiment of the present 
invention; FIG. 5 is a perspective view of the stationary 
platen according to the embodiment of the present invention, 
as viewed from the rear surface side; FIG. 6 is a rear view 
of the stationary platen according to the embodiment of the 
present invention; FIG. 7 is a vertical sectional view of the 
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stationary platen according to the embodiment of the present 
invention, taken along line B-B of FIG. 6; FIG. 8 is a 
perspective view of a vertically-cut cut model of the 
stationary platen according to the embodiment of the present 
invention; FIG. 9 is a first perspective view of a 
transversely-cut cut model of the stationary platen according 
to the embodiment of the present invention, taken along line 
A-A of FIG. 1; FIG. 10 is a second perspective view of the 
transversely-cut cut model of the stationary platen according 
to the embodiment of the present invention; and FIG. 11 is a 
front view of the transversely-cut cut model of the 
stationary platen according to the embodiment of the present 
invention - 
[0029] 

In these drawings, reference numeral 11 denotes a ' 
stationary platen (mold-supporting apparatus) which is used 
in an unillustrated injection molding machine and to which a 
mold apparatus is mounted. In the injection molding machine, 
resin heated and melted in an unillustrated heating cylinder 
is injected under high pressure by means of advancing a screw 
within the heating cylinder, and is charged into a cavity of 
the mold apparatus. The molten resin is then cooled and 
solidified within the cavity so as to obtain a. molded product, 
The molding apparatus is composed of a movable mold and a 
stationary mold 41, which will be described later. The 
movable mold is advanced and retreated by means of an 
unillustrated mold-clamping apparatus so as to come into 
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contact with and separate from the stationary mold 41, to 
thereby perform mold open-close operation; i.e., mold closing, 
mold clamping, and mold opening. The mold-clamping apparatus 
includes the stationary platen 11 for holding the stationary 
mold 41, and an unillust rated movable platen for holding the 
movable mold. A toggle mechanism is provided as an open- 
close apparatus for advancing and retreating the movable 
platen. The toggle mechanism is operated through drive of an 
electric motor, servomotor, or the like disposed in a drive 
section. Notably, the open-close apparatus may be another 
type of apparatus, other than the toggle mechanism; for 
example, a hydraulic cylinder apparatus or the like. 
[0030] 

When the movable platen is moved toward the stationary 
platen 11 by means of the toggle mechanism, the movable mold 
is pressed against the stationary mold 41, whereby mold 
closing and mold clamping are performed. In this case, the 
stationary mold 41 receives a strong mold-clamping force from 
the toggle mechanism via the movable platen and the movable 
mold. The mold-clamping force is transmitted to the 
stationary platen 11. 
[0031] 

The stationary platen 11 is a hollow box-shaped member 
integrally formed through casting. Notably, for facilitating 
the description, the description will be performed while 
names and reference numerals are given to various portions of 
the box-shaped member; however, it is to be noted that these 
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portions are not separate members, and are integrally formed 
portions of the box-shaped member. 
[0032] 

The stationary platen 11 includes a mold-mounting 
portion 12 having a mold-mounting surface 13 to which the 
stationary mold 41 is mounted, and a rear surface portion 14 
having a rear surface 15 opposite the mold-mounting surface 
13. In this case, the mold-mounting surface 13 faces the 
unillustrated movable platen; i.e., faces the front side, and 
the rear surface 15 faces an unillustrated heating cylinder. 
A plurality of (e.g., four) tie-bar-load-receiving sections 
16 are provided on the rear surface portion 14 at positions 
corresponding to a plurality of tie bars 42 to be described 
later. Tie bar insertion holes 17 into which the tie bars 42 
are inserted are formed in the tie-bar-load-receiving 
sections 16. The tie bars 42 function as a reaction force 
applying member for applying to the stationary platen 11 a 
reaction force of the mold-clamping force. The tie-bar-load- 
receiving sections 16 serve as reaction force receiving 
portions for receiving reaction force from the tie bars 42. 
Notably, as shown in FIGS. 1 and 3, the surfaces of the tie- 
bar-load-receiving sections 16 located on the same side as 
the mold-mounting surface 13 are recessed from the mold- 
mounting surface 13 toward the rear surface 15. 
[0033] 

The rear surface portion 14 has a generally rectangular 
shape. A nozzle-receiving hole 21 is formed in the rear 
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surface portion 14, and an injection nozzle attached to a 
distal end portion of the heating cylinder enters the. nozzle- 
receiving hole 21. AS shown in FIGS. 7 and 8, the nozzle- 
receiving hole 21 is tapered such that its diameter gradually 
decreases from the rear surface 15 toward the mold-mounting 
surface 13. Therefore, the diameter of the nozzle-receiving 
hole 21 at the rear surface 15 is greater than the diameter 
at the mold-mounting surface 13. Further, at the left and 
right lower corners of the rear surface portion 14, mounting 
portions 18 are attached to the rear surface portion 14 via 
attachment leg members 18a, which project downward from the 
rear surface portion 14 at locations inside the tie bars 42. 
Accordingly, even when the tie bars 42 deform as a result of 
generation of a mold-clamping force, and the tie-bar-load- 
receiving sections 16, to which the tie bars 42 are secured 
by means of nuts, deform, the deformation of the upper tie- 
bar-load-receiving sections 16a can be made equal to that of 
the lower tie-bar-load-receiving sections 16b, whereby 
imbalance in deformation between and upper and lower portions 
of the stationary platen 11 can be eliminated. 
[0034] 

The mounting portions 18 are members for attaching the 
stationary platen 11 onto the upper surface of a stationary 
frame of the mold-clamping apparatus. The mounting portions 
18 are secured to a stationary base, a stationary frame, or 
the like by means of unillustrated fixing members such as 
bolts. Fixing positions at which the mounting portions 18 
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are fixed by means of the fixing members are located outside 
the tie bars 42. By virtue of this configuration, the 
mounting portions 18 can be secured, by means of engagement 
jaembers such as bolts, to an unillustrated stationary-frame 
reinforcement member, which is attached to the stationary 
frame so as to increase the rigidity of the stationary frame. 
Therefore, provision of a separate member on the stationary 
frame for the stationary platen is not required. Notably, 
the mounting portions 18 are connected together via a 
connection plate 19 attached to the left and right lower ends 
of the rear surface portion 14. 
[0035] 

The mold-mounting portion 12 assumes a generally 
rectangular shape, and the above-described nozzle-receiving 
hole 21 is formed at the center. In general, a plurality of 
bolt holes for attaching the stationary mold 41 are formed on 
the mold-mounting surface 13 of the mold-mounting portion 12. 
However, they are omitted in the present embodiment. 
[0036] 

A cavity portion 25 is formed in the stationary platen 
11, with a central portion of the stationary platen 11 being 
left. The remaining central portion serves as a central 
connection member 22 for connecting the mold-mounting portion 
12 and the rear surface portion 14. As shown in FIGS. 9 to 
11, the central connection member 22 assumes a generally 
cylindrical columnar shape and has an outer circumference 
which is straight or symmetric with respect to the 
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advancement /retreat direction of the movable mold. Since the 
above-described nozzle-receiving hole 21 is formed in the 
central connection ^member 22, it can be said to assume the 
form of a cylindrical tube having a tapered inner wall • 
surface. As shown in FIGS. 7 to 11, the annular cavity 
portion 25 is formed between the mold-mounting portion 12 and 
the rear surface portion 14 to surround the central 
connection member 22. Notably, the inner peripheral surface 
of the cavity portion 25 is a cylindrical tubular surface, 
and the outer peripheral surface of the cavity portion 25 is 

a generally rectangular tubular surface. 

[0037] 

The cross sectional shape of the central connection 
member 22 is not limited to a generally circular shape,- and 
may be changed to a generally elliptical shape, a generally 
rhombic shape, or any other arbitrary shape depending on the 
shape of the stationary mold 41 to be attached to the mold- 
mounting surface 13. For example, in the case where the 
attachment surface of the stationary mold 41 has a vertically 
elongated shape, the central . connection member 22 is 
desirably formed such that its cross section assumes a 
generally elliptical or rhombic shape that is elongated 
vertically. The central connection member 22 is a member for 
connecting the rear surface portion 14 and a portion of the 
mold-mounting portion 12 where deformation is small. When 
the shape of the attachment surface of the stationary mold 41 
changes, the shape of the portion of the mold-mounting 
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portion 12 where deformation is small also changes. In this 
case, the cress sectional shape of the central connection 
member 22 is desirably changed in accordance with the change 
in the shape of the attachment surface. For example, in the 
case where a laterally elongated, mold is used as in the case 
of a two-material molding machine, the central connection 
member 22 is desired to have a generally elliptical cross 
section that is elongated laterally or horizontally. 
[0038] 

The mold-clamping force received by the mold-mounting 
portion 12 via the stationary mold 41 is transmitted to a 
central region of the rear surface portion 14 via the central 
connection member 22. Meanwhile, the reaction force received 
by the tie-bar-load-receiving sections 16 from the tie bars 
is transmitted to a central region of the mold-mounting 
portion 12 via the rear surface portion 14 and the central 
connection member 22. Accordingly, the dimensions (e.g., 
wall thickness in the radial direction) of the central 
connection member 22 are determined such that the central 
connection member 22 has a strength sufficient to transmit 
the mold-clamping force and the reaction force. Further, 
since the cavity portion 25. is formed in the stationary 
"platen 11 with the central portion of the stationary platen 
11 being left, the mold-mounting portion 12 is separated from 
the rear surface portion 14 in a region outside the central 
portion of the stationary platen 11. Therefore, even when an 
outer peripheral portion of the rear . surf ace portion 14 and 
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the tie-bar-load receiving sections 16 deform due to the 
reaction force which the tie-bar-load-receiving sections 16 
receive from the tie bars 42, that deformation is not 
transmitted to the mold-amounting portion. 12, so that the 
mold-mounting portion 12 does not deform. Accordingly, the 
surface pressure between the mold-mounting surface 13 and the 
contact surface of the stationary mold 41 through which the 
rear surface portion 14 comes into contact with the 
stationary platen 11 does not become non-uniform. In the 
present invention, the central connection member 22 is 
composed of a single member; however, the central region of 
the mold-mounting portion 12 and the central region of the 
rear surface portion 14 may be connected together by use of a 
plurality of members. 
[0039] 

Further, the cavity portion 25 communicates with the 
outside via openings 100 extending obliquely. A step is 
formed between the mold-mounting surface 13 and the side 
surfaces of the tie-bar-load-receiving sections 16 on the 
mold mounting side. . The obliquely extending openings 100 
completely separate the tie-bar-load-receiving sections 16 
from the mold-mounting portion 12, so that even when a 
molding clamping force acts on the tie bars 42 and the tie- 
bar-load-receiving sections 16 deform, deformation of the 
tie-bar-load receiving sections 16 is not transmitted to the 
mold-mounting portion 14. Side walls 36 extending toward the 
mold-mounting portion 12 are formed on the upper and lower 



20 



horizontal outer peripheral edges of the rear surface portion 
14 at positions corresponding to horizontal openings 32. The 
side walls 36 are connected to corresponding horizontal side 
edge connection members 34 and adjacent tie-bar-load- 
receiving sections 16. At the upper and . lower horizontal 
outer peripheral edges of the rear surface portion 14, the 
side walls 36 serve as ribs, so that the strength of the rear 
surface portion is increased, and it becomes difficult to 
deform. 
[0040] 

The cavity portion 25 has side openings 31, which are 
formed in opposite end portions of the vertical side surfaces 
of the stationary platen 11 to communicate with the outside, 
and the horizontal openings 32, which are formed in opposite 
end portions of the horizontal side walls of the stationary 
platen 11 to communicate with the outside. As a result of 
formation of the side openings 31, vertical side edge 
connection members 33 are formed to the vertical side 
surfaces of the stationary platen 11, and as a result of 
formation of the horizontal openings 32, the horizontal side 
edge connection members 34 are formed in the horizontal side 
walls of the stationary platen 11. These side edge 
connection members constitute an outer peripheral side edge 
connection member. Notably, the above-described side walls 
36 may be attached to the left and right vertical outer 
peripheral edges of the rear surface portion 14 at positions 
corresponding to the side openings 31. Further, the number 
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and shape of the vertical side edge connection members 33 and 
the horizontal side edge connection members 34 can be 
optimally set by changing the size, shape, and number of the 
side openings 31 and the horizontal openings 32 in accordance 
with the side of a mold, workability of the platen, and the 

strengths and deformation amounts of the mold-mounting 

portion 12 and the rear surface portion 14 . 

[0041] 

Moreover, the upper and lower ends of left and right 
vertical outer peripheral edges of the mold-mounting portion 
12 are connected to the upper and lower ends of left and 
right vertical outer peripheral edges of the rear surface 
portion 14 via outer peripheral edge auxiliary connection 
members 35. The size and shape of the outer peripheral edge 
auxiliary connection members 35 may be freely changed in 
accordance with the strengths, deformation amounts, etc., of 
the mold-mounting portion 12 and the rear surface portion 14. 
Alternatively, the outer peripheral edge auxiliary connection 
members 35 may be omitted. Moreover, depending on the 
strengths, deformation amounts, etc., of th6 mold-mounting 
portion 12 and the rear surface portion 14, the outer 
peripheral edge auxiliary connection members 35 may be 
disposed at the left and right end portions of the upper and 
lower horizontal outer peripheral edges of the mold-mounting 
portion 12 and the rear surface portion 14 so as to connect 
the mold-mounting portion 12 and the rear surface portion 14. 
[0042] 



As described above, the mold-mounting portion 12 is 
connected to the rear surface portion 14 at respective 
central portions of the outer peripheral edge of the four 
sides- Therefore, even when the size of the stationary mold 
41 is large and the outer peripheral portion of the mold- 
mounting portion 12 or its vicinity; i.e., a portion outside 
the central region, receives a mold-clamping force, the 
portion outside the central region does not deform. Further, 
since the mold-mounting portion 12 is separated from the tie- 
bar-load-receiving sections 16, even when portions of the 
rear surface portion 14 in the vicinity of the tie-bar-load- 
receiving sections 16 deform due to a reaction force that the 
tie-bar-load-receiving sections 16 receive from the tie bars 
42, that deformation is not transmitted to the mold-mounting 
portion 12, so that the mold-mounting portion 12 does not 
deform. Accordingly, the surface pressure between the mold- 
mounting surface 13 and the contact surface of the stationary 
mold 41 does not become non-uniform. 
[0043] 

Moreover, the tie-bar-load-receiving sections 16 are 
connected to the adjacent side walls 36 and the outer 
peripheral edge auxiliary connection members 35. Therefore, 
even when the tie-bar-load-receiving sections 16 deform due 
to the reaction received from the tie bars 42 and the tie 
bars 42 bend, the adjacent side walls 36 and the outer 
peripheral edge auxiliary connection members 35 prevent the 
tie bars 42 from bending excessively, to thereby prevent 
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breakage of the tie bars 42. That is, the above-described 
structure improves overall rigidity while improving the 
molding performance associated with the molds. 
[0044] 

Since the stationary platen 11 is produced through 
casting, the mold-mounting portion 12, the rear surface 
portion 14, the tie-bar-load-receiving sections 16, the 
mounting portions 18, the mounting leg members 18a, the 
connection plate 19, the central connection member 22, the 
vertical side edge connection members 33, the horizontal side 
edge connection members 34, the outer peripheral edge 
auxiliary connection members 35, and the side walls 36 are 
integrally formed as a single member. Notably, as shown in 
FIGS. 5 and 6, a plurality of (e.g., four) rear-surface 
through holes 28 are formed in the rear surface portion 14. 
Support members 56 for supporting a core 55 to be described 
later, which is used for forming the cavity portion 25 at the 
• time of casting, are inserted into the rear-surface through 
holes 28. AS shown in FIGS. 7, 8, 10, and 11, the rear- 
surface through holes 28 communicate with the cavity portion 
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That is, the mold-supporting apparatus of the present 
embodiment is configured to include the central connection 
member 22 which is disposed inside the mold-supporting 
apparatus and surrounded by the cavity portion 25 extending 
along the advancement-retreat direction of the movable mold. 



and the through holes 31 and 32 formed in the surfaces 
adjacent to the mold-mounting surface 13 and communicating 
with the cavity portion 25. 
[0046] 

Next, operation of the stationary platen 11 having the 
above-described structure will be described. 

[0047] 

FIG. 12 is a side sectional view of the stationary 
platen according to the embodiment of the present invention, 
showing a state in which the stationary platen is mounted to 
a molding machine. 
[0048] 

First, when the servomotor (drive section) of the mold- 
clamping apparatus of the injection molding machine is 
operated, the rotational motion of the servomotor is 
converted to linear motion by means of a ball screw (motion 
direction conversion mechanism) , and the linear motion is 
transmitted to the unillustrated movable platen via the 
toggle mechanism. As a result, the movable platen is moved 
toward the stationary platen 11, whereby an unillustrated 
movable mold mounted to the movable platen is pressed against 
the stationary mold 41 mounted to the mold-mounting surface 
13 of the stationary platen 11, and thus mold closing and 
mold clamping are performed. Notably, the plurality of (e.g., 
four) tie bars 42 disposed to extend between the stationary 
platen 11 and the unillustrated toggle support are inserted 
into the tie bar insertion holes 17 as shown in FIGS. 1 and 3, 
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and the end portions of the tie bars 42 are fixed to the tie- 
bar-load-receiving sections 16 of the stationary platen 11, 
from the rear face 15 side, by means of fixing members 4 3 
such as nuts. 
[0049] . 

Subsequently, resin is injected under high pressure 
from an unillustrated .in j ection apparatus, and is charged 
into the cavity between the movable mold and the stationary 
mold 41. The resin is then cooled and solidified so as to 
obtain a molded product. The drive section of the mold- 
clamping apparatus operates so as to retreat the movable 
platen, so that the movable mold is separated from the 
stationary mold 41, and thus mold opening is performed. 
Subsequently, an unillustrated ejector rod is advanced, 
whereby an ejector pin projects into the cavity within the 
movable mold to thereby eject the molded product. Thus, the 
molded product is removed. A large number of molded products 
are produced through repetition of the above-described 
operation. 
[0050] 

During the mold closing and mold clamping, as shown in 
FIG. 12, the stationary mold 41 receives a strong mold- 
clamping force 45 from the toggle mechanism via the movable 
platen and the movable mold. The mold-clamping force 4 5 is 
then transferred to the stationary platen 11. The tie-bar- 
load-receiving sections 16 of the stationary platen 11 
receive, via the tie bars 42, a reaction force 46 which is 
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opposite in direction and equal in magnitude to the mold- 
clamping force 45. Therefore, upon receipt of the strong 
mold-clamping force 4 5 from the toggle mechanism, the tie- 
bar-load-receiving sections 16 receive the strong reaction 
force 4 6 from the tie bars 42, and a bending moment acts on 
the rear surface portion 14. As a result, the rear . surf ace 
portion 14 deflects and deforms as indicated by 14a. In this 
case, since the central connection .member 22 is connected to 
the central region of the rear surface portion 14 and the 
strength of the central region is increased, the rear surface 
portion 14 hardly deforms in the central region. Therefore, 
the rear surface portion 14 deforms mainly in a region 
outside the central region. As a result, the rear surface 15 
deforms mainly in a region outside the central region as 
indicated by 15a. Notably, for facilitating understanding, 
the deformed rear surface portion 14a and the deformed rear 
surface 15a of the stationary platen 11 are shown in an 
exaggerated manner in FIG. 12. 
[0051] 

However, since the central region of the mold-mounting 
portion 12 is connected to the centra-1 region of the rear 
surface portion 14 by means of the central connection member 
22, and a portion of the mold-mounting portion 12 outside the 
central region is separated from the rear surface portion 14 
by means of the cavity portion 25. Therefore, even when the 
tie-bar-load-receiving sections 16 deform, the deformation is 
not transmitted to the mold-mounting portion 12, so that the 
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mold-mounting portion 12 does not deform. Since the mold- 
mounting portion 12 and the mold-mounting surface 13 thereof 
do not deform and the surface pressure between the mold- 
mounting surface 13 and the contact surface of the stationary 
mold 41 is uniform, the stationary mold 41 does not deform. 
Accordingly, burrs are not produced on molded products, and 
wall thicknesses of molded products do not become uneven, 
whereby the quality of molded products can be improved. 
[0052] 

The central connection member 22 is connected to the 
mold-mounting portion 12 in the central region thereof, and 
the central region has increased strength. Therefore, even 
when the mold-mounting portion 12 receives a strong mold- 
clamping force 45, the mold-mounting portion 12 hardly 
deforms in the central region. Further, the mold-mounting 
portion 12 is connected, at central portions of the outer 
peripheral edges of the four sides, to central portions of 
the outer peripheral edges of the four sides of the rear 
surface portion 14 via the vertical side edge connection 
members 33 and the horizontal side edge connection members 34. 
Therefore, even when a portion of the mold-mounting portion 
12 outside the central region receives the mold-clamping 
force 45 because of a large size of the stationary mold 41, 
the portion outside the central region does not deform. 
Accordingly, the mold-mounting portion 12 and the mold- 
mounting surface 13 thereof do not deform even outside the 
center region, so that the surface pressure between the mold- 
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mounting surface 13 and the contact surface of the stationary 
mold 41 does not become non-uniform, and the stationary mold 
41 does not deform. 
[0053] 

Notably, the central portions of the outer peripheral 
edges of the four sides of the mold-mounting portion. 12 and 
the central portions of the outer peripheral edges of the 
four sides of the rear surface portion 14, which are 
connected by means of the vertical side edge connection 
members 33 and the horizontal side edge connection members 34, 
are separated from the tie-bar-load-receiving sections 16. 
Therefore, even when portions of the rear surface portion 14 
in the vicinity of the tie-bar-load-receiving sections 16 
deform due to a reaction force 4 6 that the tie-bar-load- 
receiving sections 16 receive from the tie bars 42, that 
deformation is not transmitted to the mold-mounting portion 
12, so that the mold-mounting portion 12 does not- deform. 
[0054] 

Moreover, since the side walls 36 and the outer 
peripheral edge auxiliary connection members 35 are attached 
to the outer peripheral edge of the rear surface portion 14, 
the strength of a portion of the rear surface portion 14; in 
particular, that outside the central region, increases, and' 
that portion becomes difficult to deform. Therefore, even 
when the weight of the stationary platen 11 decreases because 
of the presence of the cavity portion 25, the strength of the 
stationary platen 11 does not decrease. 
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[0055] 

Next, a casting mold for manufacturing the stationary 
platen 11 having the above-described structure by means of 
casting will be described. 
[0056] 

FIG. 13 is a vertical sectional view of a casting mold 
for casting the stationary platen according to the embodiment 
of the present invention. FIG. 14 is a transverse sectional 
view of the casting mold for casting the stationary platen 
according to the embodiment of the present invention, taken 
along line C-C in FIG. 13. 
[0057] 

In the present embodiment, the stationary platen 11 is 
manufactured (cast) by use of a casting mold 50 as shown in 
FIGS. 13 and 14. As shown in FIG. 13, the casting mold 50 
includes a lower mold 51 and an upper mold 52, and melt 
(molten metal material) 59 is charged into the space between 
the lower mold 51 and the upper mold 52. The melt 59 is of 
cast steel, for example. In this case, the melt 59, which is 
poured into a pouring gate 53 formed in the upper mold 52, 
flows into the space via a melt passage 53a. Notably, 
reference numeral 54 denotes riser holes for risers which are 
formed in the upper mold 52 . The number and positions of the 
riser holes may be determined freely. 
[0058] 

The core 55 for forming the cavity portion 25 is 
disposed in the space. Since the core 55 is supported from 
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the lower side by means of a plurality of (e.g., four), 
support members 56, the core 55 is separated from the upper 
surface of the lower mold 51 and is disposed in the space in 
a suspended condition. The support members 5 6 form the rear- 
surface through holes 28 of the rear surface portion 14. 
Further, as shown in FIG. 14, the core 55 is . laterally 
supported by means of a plurality of (e.g., two for each side 
surface) .side-surface support members 57. Therefore, the 
core 55 is disposed while being separated from the inner side 
surface of the upper mold 52. Notably, the side-surface 
support members 57 form the side openings 31 and the 
horizontal openings 32. Moreover, as shown in FIG. 14, 
insertion-hole cores 58 are disposed at the four corners of 
the space so as to form the tie bar insertion holes 17 of the 
tie-bar-load-receiving sections 16. 
[0059] 

As described above, since the casting mold "50 has a 
simple structure, the stationary platen 11. can be readily 
cast, and the production cost of the stationary platen 11 can 
be lowered. In addition^ the core 55 for forming the cavity 
portion 25 is supported by means of the support members 56 
and the side-surface support members 57; and the rear-surface 
through holes 28, the side openings 31, and the horizontal 
openings 32 are formed by means of the support members 56 and 
the side-surface support members 57. Therefore, after 
completion of casting, the core 55 can be readily removed 
from the rear-surface through holes 28, the side openings 31, 



31 



and the horizontal openings 32. 
[0060] 

As described above, in the present embodiment ^ the 
stationary platen 11 has the mold-mounting portion 12 and the 
rear surface portion 14; the mold-mounting portion 12 and the 
rear surface portion 14 are connected^ in their central 
regions, to each other by means of the central connection 
member 22; and they are separated from each other by means of 
the cavity portion 25 in regions outside the central regions. 
In addition, the central portions of the outer peripheral 
edges of the four sides of the mold-mounting portion 12 and 
the central portions of the outer peripheral edges of the 
four sides of the rear surface portion 14 are connected to 
each other by means of outer peripheral edge connection 
members. 
[0061] 

Therefore, in spite of the simple structure, the mold- 
mounting portion 12 and the mold-mounting surface 13 thereof 
do not deform because of. the mold-clamping force 4 5 or its 
reaction force 46, irrespective of the size of the stationary 
mold. 41. Accordingly, the stationary mold 41 does not deform, 
so that the surface pressure between the mold-mounting 
surface 13 and the contact surface of the stationary mold 41 
does not become non-uniform. Further, burrs are not produced 
on molded products, and wall thicknesses of molded products 
do not become uneven, so that the moldability of molded 
products does not deteriorate. 
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[0062] 

Further^ the side walls 36 and the circumferential edge 
auxiliary connection members 35 are formed at the outer 
peripheral edge of the rear surface portion 14 by means of 
the support plates of the core 55 for forming the cavity 
portion 25. Therefore, the strength of the rear surface 
portion 14 increases, and it becomes difficult to deform. 
[0063] 

Moreover, since the stationary platen 11 can be 
manufactured by use of the casting mold 50 having a simple 
structure, the stationary platen 11 can be easily produced, 
and the production cost can be reduced. In this case, after 
completion of casting, the core 55 for forming the cavity 
portion 25 can be readily removed from the rear-surface 
through holes 28, the side openings 31, and the horizontal 
openings 32. Whereas one surface of the stationary platen 11 
to which a mold is mounted is required to have a high surface 
accuracy because of attachment of the mold, the other surface 

(rear surface portion 14) is required to have a relatively 
low surface accuracy. Therefore, formation of the cavity 
portion 25 can be readily performed by means of providing the 
support plates of the core 55 in the rear surface portion 14. 

[0064] 

In the above-described embodiment, a horizontal-type 
injection molding machine in which the movable platen moves 
laterally (horizontally) has been described. However, the 
present invention can be applied to a vertical-type injection 
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molding machine in which the movable platen moves upward and 
downward (vertically) . Further, the present invention can be 
applied not only to injection molding machines, but also to 
other forming machines such as die cast machines and IJ 
sealing presses. 
[0065] 

The present invention is not limited to the above- 
described embodiments. Numerous modifications and variations 
of the present invention are possible in light of the spirit 
of the present invention, and they are not excluded from the 
scope of the present invention. 

INDUSTRIAL APPLICABILITY 
[0066] 

The present invention can be applied to mold-supporting 

apparatuses, molding machines, and molding methods. 
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